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Process using a cydlc carbonate ceaotant 

The present inventton relates to a process whereto a cydic caibonate compound is 
reacted with a conqiound containing a nucleophilic function. 

The reaction of a qyclic caibonate compound with a compound ccmtaintag a nudleophflic 
group, especial^ an amine compound, is known. First pubHcations on that subject date Trom 
late fifties earbr sixties: see for exaoiple US 2.802.022. US 2.935.494 and US 3,072.613. 

When an amine compouml (1) is reacted with a cyclic carbonate compound containing a 
S-membered ring (1.3.dic«nIan-2-0ne nn0 d), file product obtained is a betahydnjxyurethane 



(3 and/or 



1. 



Ri~8 + 9' ^9 

R2 R5-7 



R6 R3 



I 



l-IJJ-^O OH " 

R6 R3 r/ 



Urea^ne groups ax« useftil in polymer piepamtion. such as pdtyurcthanes. or olher 
urethane-contamlng polymers. 

Companed to onJtaaiy uietfaane groups. betahydix«yu«thane groups can provide 
15 desirable properties to the formed poifymer, namely. 

- the increased resistance towards I^^ysis (FigovsUO.. linpravlng the ptotecttve 
properties of non metallic corrosion resistant materials and coatings. Journal of Medele«r 
Chemical Societjr, N.Y.. USA 1988 Vol 33 Wo S .pp 31-3ej 

' more hydrophiUc powers 
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. axe edia functional groups make tt possible to aftemards oosaUnk the po^cr If 

desired - . 

Another advantage of the reaction between anitae and cyclic carbonate compounds w 
thatttanowspx^aratianofpotym^thanepdbrin^B^tiiouti Su^ 
^otyn^ a« often called -aon-lsocyanate* polyurethane polymers. Althou^ the use of di- 
teocyanates fer th« synfliesls of pojjrurethanes is widety accepted throu^out tixe industry, 
there are some disadvantages connected with the NCO chendstry: 

. di-lSQcyanates are ^£ and need special care ^)rtlae handled 

. dj-tsooyanates with a Lnw v^pour pre^c can be absorbed easily by the human body 

(sldn eyes, lungs) and are to be considered as very hazardous chemicals 
. th^ production involves phosgene while HCl is emitted: this process requires 

safely measures 

- because of the hydrogenatton step and the consequent purification, allphatrcdi. 

i«,cyanates are sSB^ffl^ a«<I <>ft«^ *^ ^ ^^J^^ 

application for economical reasons. 
However, cyclic cartK>natBS react idatlvetyslowiy with axrtoes. pait^ 
primary or secondary ammes and at ambient (about 25.degree. C.) temperatures. Ibis slow 
reactivl^ ha* limited the useftdness of these types of reactions, for «cample in coatings which 
erosdink at ambient temperature. Therefbre. means of speeding up such reactions is desired. 

A great number of catalysts speeding up euch reactions have been already described m 
literature: 

us 5 055.542 issued In 1991 recommends the use of strongly basic compounds as 
catalysts for reacuoo Including less reactive secondary amines. The patent reads: 'Pr^ftrred 
catalysts ore stmr^Iy basic amir^s.Jbr example dlozab^cyctooctane (DABCO). guarUdine e^ In 
addition. <fteso<aIted5i«>rrmucteophflfecatoIysts.Jb^ 

nolyOVUNT- dSaIkytmm<^yrtdJne) one also sultabla/or this puT>ose.- col 7. 1. 59-63). 

US 5 132.488 issued in 1992 says (col, 10. L 8-23): *SulftibIe catalysts (...) are sirongly 
bosfc conmounds. such as quaternary ammorifumcon^unds./or aryl-arWor 
benzylwmnoruum Hydn^ andcarbonai^. Specie represenU^s of^mary amnu>nmm 
compounds in mis case otb oDcylberv^ldimentyUmvmoniwn hydros (alkyL-asub.l6 - 
Gsub.22;. benzyWmethylaxnmonium hydroxide and tstrabviylajmrnonivm hydroxide. 
P^f erred catalysts are sirongly basic antines.for exmr^ diazablcyaooctw^ (PABCO), 

gaanSdSne, etc* - _■ i /kt 

; So^dsupranud^opMiccat«lysts./ore«mv,te4-pi;rrt^ 

ci.alfcr,laminopyra(ne^.ar.«lsosu«n^^ 

in Polymer Preprints. VdL 2 (19801. pp. JOl-102. ' 
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On page 3 of BE 1009543 pubHshed to 1997. the classic catalysts are again mentioned: 
tebametlqdguaaldtoe. dlmethyJaminopyxidme. tetrabu^laomoniumhydnalde and DABCO. 

US 5.977.262, pubUsbed In 1999, coaeems 'a process/or the productixm qf 
hydjwcyurelhanes by reaetSng a egdto carbonata wUh aprlman, anOne. wherein the imprwemeni 
comprises, using as a calalyst a mtnlmcany ejflsettue anrnmtqfa base tvhose corrugate acid, 
has apKaqf about 11 or more.'' (col. 31-3Q. 

Catalysts shovm in l^ile 1 are: "malononarife antan, eOkyl aceioacetate anion. N-methyl 
eOiylcaibamate anion, meffwxide. hydnudde, ethadde, t-butoxlde, N^Uumde onion, anions qf 
benzyl alcohols, anions qfolkyl oraryl lostones, diphenglamine anion. tr^Oienybnethoielde. KN^ 
bis(tnme&iylsmamide anion". "Pr^erred. bases are t-butaxide and.f/.N^btsar1msOmtsfIy1ii2Mble( 
anion), and t-butoxide is especially prefert^" (coL 2. L 62-6^'. 

The patent further mentions that the eatafyst Is preferably added in the form of a salt. 
The salt comprises as cation acting as coimterion of the base anion "an alkali metal or 
ammonium stOi. and more prqfisrred it is apobassium salt " (coL 2, 1. 63-67). 

However. Icnown catalysts are ettfaer not veey efiE^ctive (anunonlumsalts) and/or not 
suited for an Industrial process fveiy strong bases such as potasstmn iert-butoxide). Moreover, 
some reagents (amines) are not compatible ^ tbe strong bases. On the other hand, without a 
catalyst the reaction takes several ds^s. 

The present invention provides a process of fomting an organic compound, wherein 

(a) a component tA) containing at least one qydic caibonate group having the general 
formula (Q: 



X 



(I) 



whernn: 

R2 r^esents a bivalent aDQrlene radical: -(CR3R4)p- with p a 2, 
each S3 and R4 is hidependentbr chosen fitun: hydrogen, cydoaliphatic radical, aromatic 
radical. aDgrl, alkylene or aUcenylene Cl-ClO chain T*ich chain is Unear or branched, contains 
ftom O to 8 ether bridges, and R3 and/or R4ni^ be substituted 6y an allgrl allcenyl. 
hydxtasyl group(s). or cythc carbonate group of fonnula (D. 

(b) is reacted with a conqjonent {BD containing at least one reactive nudeophiUc fianctioa 
X which X is a primary amino or faydrazo (-NH2). secondary amino or hydiaao (-NH-). thiol (- 
SHE), and/cr QXlme (-C(asNOH)-) 

(cj in presence of a catalyst comprising a hthlum compound 

(d) to form an organic compound (C) containing at least one unit of the general formula 
(IQ: -X-CO-0-. 
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Advantages obtainable by the elataxed process inchide : 

- An increase of reactlonspeed during the synthesis of (polyjurethanes by reacting 
(poty)andnes wah ftjol^cydocaibonates (compared to piior art catalysts and to non- 
catalized reactions) 

- Compatibill^ with many commerelal amines such as JEPEAMINES (polyoscyaDqrleneamines 
available ftom Huntsman Corp). Jn contrast with the prefcnred catalyst of the prior art 
patent US 5.977.262. whldi is a strong base: Potassiuni tertiobutoJQr (also caUed K t- 
butoxlde). 

■ cheap, commerelally available lpoly)amlnes can be used for the ^thesis of 
(poly)uTethanes. These amines include JEFFAMINE. dlethanolamine. piperaztoe,.,. 

- Because the reactlonspeed is increased conslderabbr even hindered primary and secondary 

amines can be used in the syntihesls- 

■ Shorter reactiontimes also lead to an economical advantage. 

- The new catalyst is a non-vtflame and rdatlvefir safe reagent. For example LiBr has been 
used as a tranquilizer and U2COS. LiQBenzoate hswe also been used as drugs. 

In component CA). as spedfled above. 1*3 and R* are chosen independently fimn each 
other. TMsrneans that Ra and R4arediosen independently lh>m each other on the same 
carbon as well as on different carbon atoms of the cfde. 

The component CA) can comprise at least one carbonate cycle having 5. 6 or even more 
members in his ring. Preferably, the component (A) contains at least one S-membered eycUc 
carbonate group. TTiis means that p=2 in general formula CD. Such 5-niembcred cydic 
carbonate compounds are veiy desir^ because they can be easily prepared starBng from 
cheap epoxides in a reaction 'wltb catbondiosdde. A reaction of which is already known that it 
can be catalysed by a llthlumsalt : ref Kihara. N., Hara, N-. Endo. T.: J. Org Chem.. 1993. 58. 
6198-6202. 

FVir example component (A) can be: propjdene carbonate . ethylene carbonate (formulas 
shown in the exan^les) and butadenecartsonate. glycermecarbonate. allylosQmaethj^carbonate. 

More pr^fet^ly, the conrponent lA) contains at least two carbonate cycles, -nus permits 
to obtain dimers, oligomers or polymerB. after rings openings. For exan^le. component CA) is 
the Chemical structure of a preferred ttscaibonate : Cmade starting Srom the digtyddylether of 
bisphenolA) 
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Component (A) can be easily prepared tyy bubbBng carbon dlcodde Uirough (poly-)epoxjr 
compQunds in the pi«smce of a catalyst 

Exainples of useful Qptilyjepoictde confounds- fndude. without BmitatiQn. potygbrddyl 
S ethers and esters. epa«y novolac resins, and eposdde-functional acrylics, m particular the 
polyepoxide compound may be the pofygy^ ether of aHphatic or aromatic pd^ ^ as 
l.4-butanedlol. neopentyi ^coL cydohexane dimetfaanol. dleUiylene gfyctil. p<^thyiene 
glycol, dipropylene glycol polypropylene gfycol, 2.2.4-trfmethyM.3.pentanedtol, 1.6- 
hexanedlol. trimethylolpropane, trlmethylolethane. gfycerol. blsphenol A(4.4'- 
10 isopropylldenedlphenol). hydroqulnone, 4.4'-bIpheool. 2.2'.biphenol. 4.4-. ' 

dlhydrcaybenzophenone. 1,5- dfliydroxynaphthylene. novolac polyphenols, resoicinol. and 
similar compounds. In piinc^le. the gjycldyl ether of any polyol can be used. The polyepcxide 
compound Is preferably a polyglycldyl ether of a pofyphenol. and particularly preferably it Is 
the digftnadyi ether of Msphenol A. lie pQIyepoxlde canq>ound could also be extended for 
15 «^Pletyreactiooofthedi^^etherafbl8phenolAv«thapolyi^ 
or vrtth a polyamtac su<A as those sold by BASF AO of csennany under tto 
POLYAMIN and under the tradename Jeflfeaune-KIM. by Huntsman Co. of Houston, Ttac 

Preferably, the conqjonent C5) contains at least one nudeophiUc function X which is an 
amino group. Preferably, ccanponent CB) is a monoamine. Trtilch can be chosen amongst 
20 cyclohe^lamlne. N^methylbutylamine. N^ihylben^ytamlne. pipetSdtae. morphollne. 
henzylaxjjSxui and deilvattves thereof. 

to other preferred cmbodtoients of the invention, component (B) I3 a compound 

contatotog.at least two amtao groups (diamine). This pennits to obtato dlmers. oMgomers 
even pd^ymecs when reacted with a component (A) containing at least two Mnked carbonate 
25 nnips. 

Preferably, ihe diamine ts an albylamine. poJlymcyallg^eneamlne, ethanolamine. 
cycloh^g^amine. plperaztne and derivatives thereof. 
Non limiting examples are: 

- I>iamines:Je£fem3nesfpolyo3?ypr<wlenediamtoesu^ 3^ 
30 methyl-1.5 diaminopentane. l.e-dlamino-trimethylhexane. metaigrlyienediamtoe (MXDA) 

1,4-cyclohexanedlamine. 1- amino-3-aminomethyl-3.5,5 trimethylcydohejane 
Bsophorone diamine or IPDa). bis-(4.aminocyclohexyD-methane. bis-(4.amino^methyl- 
tydohesgrU-methane, 1.3- diamtaocydohexane, 1.2.proylenedlamlne, 

- EM-secondaiy amines: NJf-dimeOvH.S-ptppanediamtoe. N, ^dimethyihesgrl- 1.6- 
35 • diamine, plperazlne, 2.5-dJmeaq«plpetaaine. 

The component (B) can also be chosen among hydrazo compounds such as; 
Hydrazlne. mono, di and tn-substituted hydrazines H2N-NHR, H2N-NR2. RHN-NHR, 
RHN-NR2. 
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Hie fithlum compound used as catalyst to ^ present invention is espedalty in feim of a 
salt compHslng lithium as the cation CmU*) and an anion as connterton U^)- It is 
preferred tlmt tHe Uihium conqwund is llflilmn oodde (Li^O), Ittoitim hydroxide CUOHI. Uauum 
carbonate CMaCOaJ. metho«yllthiuni OiOCHs). tertiobuiDxyliihium CUOtBu). lithium citrate, 
ttthium chloride tUCaj. H-sfcearate 0IC18H36O2). LICI04. LIS04. liQAc LLOOCPh and/or 
Itthlum bronUde tLiaj , BspeciaDy preferred ones ate LlaO and liBr. UBr. U diiate are 

advantageous because of their noA-t(ffiici'^. 

It was found that the reaction temperature is not critical and can be comprised bet«;een 
0 and IM-C, preferably between 50 and SO'C. 

Pieferabftr the amount of <^c carbonate groups contained to component CAJ is to a 
n-n+i molar ratio to the amount of nucleophlllc groups to component (B). 

Preferab^ the catalyst concentration Is comprised between 0.01 and 5% by of the 

reacttog mixture, preferably between O.l and 2% weight of the reacting mixtme. Such 
concentration was found sufficient for an efectlve speeding up of the reaction. 

Tbe reaction can be made with or without sdvenL When a soh^nt is used, it is preferably 
chosen among alc6h<iU ether, ester, dtaietlflrlfonnanilde and water. 

puxtfaermore. component [fii containing at least one QrcOic caibonate compound can be 
prepaid by reaction of the conespondtog ep«dde compound with carbon dioxide (COS) to 
presence of a lllhtom compound as catalyst This is particularly advantageous to todustrial 
practice because the same catatyst can be used for successive reactions ("one^pot synthesis^. 

•me tovention also extends to polymeric composttton containing a nonlsopyanate 
polyurethane polymer comprising uiethane fimctions -NCOO- ^whlch contain tetnaiy- 

substituted nitrogen and bear an hydroxy group to beta-position tbetahydroxyurethane) 

the tovention further esrtends to the use of a Blhlum compound to catalyse a ring 

25 opening reaction wher^: 

a component CA) contatoing at least one cyclic carbonate group havtog the general fianrola CD : 

1 

wherein: 

R2 i^rresents a bivalent alkylene radical: -(CR3R4)i.- with p ^ 2. 
30 eachB3andR4l8lndq.endently<ihosen&om:hydrogen. cgrdoallphatlc radical, aromatic 

radical. alkylene or alkenylene Cl-ClO chato which chain is Itoear or branched, contatos 
from 0 to 8 ether bridges, and R3 and/or R4 may be substituted by an alkyl. alkenyl . 
hydnayl group(s), or cycUc carbonate group of formula (I). 



20 
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Hie Jixviention will now be fflustrated by examples. 
^ ^"^^'^ ^ shows the reacUon of dlethanolaintoe and proRyienecarbonate. without 
cata^. With prior art cataljrst and with catalyst acconling to the ixweotion. 
Pxamplerto ^0 shows Hie reaction of Jefi^mlne MBOO wtfli propylenecaibonate. 
^^P^^ -^ ^ ^ * comparatlvB example lowing one disadvantage of a pnor art cata^t. 
Example 12 s hows the preparatian of a trfcaibamate by xeactlon of dlethylenetriamine with 
etbylenecarbonate. 



Pxample X-6 fReactlon of dleaianftfami n e and nmp ylenecarbonatAf 




Ufltlumoxide 
DMF 



10 ^^K^ OH 

To a suitable 3-neck flask equipped with a stirrer and a thermometer were added 105 
grams (1 mole) of diethanolamlne, 1200 ml of dimethylfoimamide and 204 grams (2 moles) of • 
propyienecaibonale. The leaction was nm at roomtemperature and foUowed by potentiometric 
titration of the amine, im examples were rim in the same inanner excqjt for vai^ 
15 amount ofcatatyst present. Results for the ejanqrfesaie Shown in table!. 



r 
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• TABLE 1 



Bxaiople 


Catalyst a 














0 




S 


10 


IS 


20 


1 


none 


1.00 




o.dd 


0.98 


0.97 


0.97 


2 


0.2%BtMAGl 


1.00 




0.98 


0.97 


0.96 


0.96 


d 


2%BtMAa 


1.00 


0.98 


0.96 


0.95 


0.94 


4 


0.2 % BtMAOH 


1.00 1 


0.88 


0.84 


0.81 


0.80 


5 


0.2% K 
tertiobutflov 


1.00 { 

i 


0.63 


0.37 


0.25 


0.22 


6 


0.2%Li2O 


1.00 j 


1 0.56 


0.30 


0.18 


0.16 



I 
! 



b numbera gtven are ieIatBrBi(tD tttne zero) amounts of amine 
r^nainlng at the given time 
«on total mass of sample 

BtMACI « ben23atrixxiet±yJ^^ chlorjde - 
BtiVlAOH = bemgitiiinethyJainmon^^ hyd^ostilde 

I 

! 

Tftv»r,.oie 7-10 f r>^> ^»n rf jEy wAMTNg M^O With Tiropvlenecart>OTt^te) 
Beoayltrimethylammoniumchlorlde « B1MACL 




HCC, no solvent 




: I 



riT -I CCB IK-IK 
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Tto a solution of 20 grams of JEJ^AmLe RTM (R^teted TkadeMarW M600, 
CpotyetheramtoefromTaaco, Iia^ an ECp^ ratio of 10/90 and moleodarv^ 
available from Huntsman Coip,. Salt Lake &ly. Utahj was added 6.8 grams of 
propylenecarbonate and a catalyst if app«)prlate. THe reactian was run at 110«C and ftdlo^ 
by potentiometric titration of the amine. AH examples were run In the same manner except for 
varying and/or amount of catalyst present Results for the examples are shown in table 2. 



EABLS2 



£^eanple 


Catalyst 




Time {mix]}a 






0 


30 


60 


90 


120 


7 


ncme 


1.00 


0.90 


0.83 


0.81 


0.79 


8 




1.00 


0.87 


0.79 


0.72 


0.68 


9 


BtMAOHb 


1.00 


0.81 


0.70 


0.60 


0.53 


10 


LiBr" 


1.00 j 


0.78 


0.56 


0.45 


0.39 



" nunibers gjven are relative ^to time zero) amounts ©famine 
i^emaining at the gsvea time. 
3.5 % on total wel^t 

^"^T>1ft 1 1 (comparative exampi e with catalyst J&om US.5.977.262) 
To a solution of 20 grams of JEPFAMi® WM M600. (i)Olyetoertmine "fromTExaco 
having an EO/PO ratio of 90/ 10 and mole Jular weight of 600 arid ly Huntsman Ooip.. Salt 
Lake CJ^. Utah), 3.4 grams of propylenecaibonate and 100 mg mOANOX lOlO Km of Ciba, 
Basel, Switzerland) is added SOo mg potas^um tert-butoxide as a catalyst 
Aiter a very short time the reaction nkhae turns dark brown. 
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^m ple 12 fre actioii of diethylene 




triamlrie with eth^tenecarbonate) 



+ 3 



Uthiummethoxide 




HO 



lb a suitable 3-neck flask equlpp 'A t^itih a stirrer and a mennoineteriPW« added 
103 grains (1 nwle) of dieHiyleaetriaminiaBd 264 grama 0 moles) of etl^lene carbonate. At 
the completion of the ethylene carbonate addition the reaction mixture ^ aUowed to reax* 
for several hours at 65-C. Tbe yeUo-r prJ luct was characterteed hy I A and pot^ntiometilc 
titration to be mainly txis(2-lwdi«^ea>yY*^ irlscarbamate. 

M the absence of a catalyst, the 4«n«xdaiy amine dletliylenetrlamine Is unre«^ 
towards cyclic carbonates- 



} 
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CLAIMS: 



1. Pixicess of fbimlxig an orgianic compound, wherein 



(a) 



a component (A) containing at least one <yclic carbonate group having the general 
fanoQula CD; ! 



R2 represents a Uvalent albylene radical: -(CRSR^jy- with p a 2. 

each R3 and R4 is independently chosen from; hy^lrogen. Ciydoaliphatlc radical, aromatic 
radical, alkyl. alkylene or alkenylene Cl-ClO chain which chain is linear or branched, contaizis 
from o to 8 ether bridges, and R3 and/or R4 may be fsubstltuted by an alhyt alkez^l , 
hydrascyi group(s), or cgrclic carbonate group of fonnvda (B, 

(b) is reacted with a component CB} containing at least one reactive nucleophilic function X 
which X to a primary amino or hydrazo (-NH2). secondaiy amino or Jiydiazo C-NH-). thiol 
(-SB9, and/or aKime(-C(aNOH)-} 

(c) In presMiceofa catalyst conq)rising a lithium compound 

(4> to form an organic confound (Q containing atleast one unit of the general fbnnu^ 
-X-CO-0-. . ' 

2- Ffocess according to daim i, wherein component (Ai contains at least one 5-inembex«d 
cgrtdlc carbonate gniup (p:s2 in general fbcmula CQ). 

3- I^ces8accordiiigtoclalmlor2. wherein componenttAJcontainsatleasttiw 
cycles. 

4. Process according to any preceding claim, wherein component fm contains at least one 
nudeophlllc function X which is an amino group. 

5. Process according to daim 4. wherein cpmponenttB) is a monoamine. 

6. P)rocess acconSing to claim 5. wherein compolnent (B) is a monoamine chosen amongst 
cycloheaqdamlne. N-meQn3^uiyIamlne, N-mefliylbenaylamine, pqierldine. moiphoUne. 
ben^l^lamine and dedvatives thereof. ' 

7. ftocessaccordtag to daim 4. whoeinconqjonenttB) contain 
(diamine). , j 



8. 



Process according to daim 7. ^riierein oomponedt (B) is a diamine chosen amongst: 
allorlamine. polyosyalladeneamine, etbianolamine. cytIohe>artamine, ptperai^ and 
derivative thereof. ■ ' ' 
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9. Process acconling to any precedtogclal^^-hereik 
tLbO). liilmiml^dix^ide (UOH). Bthtum caibdnaje (MaCO«. mettioJQrIittnum (UOCH3). 
terbut«?yUthium tMOlBu). lithium cit« te, Ut^um chloride (LlCO + U-stearate 
CUC18H3502). LiCl04. US04. LiOAc liOOCPh ^d/or mblma broniide CUBr). 

10. Process according to any preceding daljn. Wrelk the reaction temperature is comprised 
between 0 and 120»C. preferably 50 to SO'C. ! 

11. Process according to any preceding dalm, wher^ the amount of cydic carbonate groups 
contained in component (A)isinan:mimolarrkotDthe amount of nucleophlllc groups 

« 

jln ccDmpczneixt CB)» ! 

12. Process according to any preceding claim, whereip the catalyst concentcatlon is comprised 
between 0.01 and 5% by weight of iiie neacting mixture. 

13. Process according to dalm 12. wher^ the cata^f!st concentration la comprised bettveen 0.1 
and 2% by weight of the reacting miastune. , 

14. Process according to any preceding dal tau v*tereto fixe reaction is made la a solvent diosen 
among: alcdhol, ether, ester, dimetl^lfi: imamlde. andvrater. 

15. ProcessaccordlngtoanyprecedlngdaimvAer«lhcomponentCAJ contains 

eydlc carbonate compound is pt^ared l«r wacOon of the corresponding epoxide compound 
with carbon dioxide (COa in presence ^ a liiihium compound as catalyst. 
16 Use of a UttUum compound to catalyze a ring opening rea;ction wherein : 

a component (A) containing at least one cydic carbonate group having the general formula 

wdiexeln: 

R2 represents a bivalent alkylenc radical: -(CR3R4)p- with p 2: 2, 

each R3 and R4 IS independently diosenftom:W™g«». qydoallphatic radical, aromatic 
radical, alkyi. alkylene or alkenylene Cl^lO diain wblcih chain is linear or branched, 
contains from 0 to 8 ether bridges, arid R3 and/or R4 m^ be substituted by an allgrt, 
alkeryi . lydraJtyl groupts). or cydic carbonate;group of fonnula 0). 
is reacted witH a component (B) containing at least one reactive nudec^phlllc function X 
which X is a primary amino or hydra^ (-NIEj.jsecondaiy amino or hydiazo (-NH-). thiol 
(-SH), and/or oxbne (-C(=NOH)-) • ^ , ™ 

to form an organic compound (C) containing aii.least one unit of the general formula m 

-X-CO-0-. 
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ABSTR^VCT 

The present Hxvention r^tes to a process whereiik a cydic carbonate compound is reacted xpith 
a compound containing a nucleapmiic gtoujpt, e^pedaUy an amine group. 
Sucb leactlans peimtts to obtain ureftbane groups usefiil m polymer preparation, such as 
pojEyurethan^. or other ure&aoe-cantainlnjs ^iSymeta. 

The process is carted out in presence of a cataljrst comprislag a Mthlum compound, lor 
example Ii20 or LlBr. 

Such catalyst pennits to speed up the reacJ^on arid is compatiWe twith many coowaercslal 
reactazits. 
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